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Applicants submit herewith a Declaration of Allen A. Fienberg, Ph.D. Under 37 
C.F.R. § 1.132. The Declaration is submitted further in response to the Office Action dated 
March 29, 2002 (Paper No. 10, "Office Action"), issued in connection with the above- 
identified application. In the Office Action, the Examiner rejected pending claims 16-21 
under 35 U.S.C. § 1 12, first paragraph, as allegedly not enabled by the specification as filed, 
particularly contending that the specification is not enabling for the claimed invention 
because there is no evidence of record to indicate that an agent that inhibits DARPP-32 at 
Threonine-75 ("Thr75-DARPP-32") would treat any disease and neither the specification nor 
the art of record teaches how a skilled artisan would practice the claimed methods without 
undue experimentation (Office Action, page 3). 

The Declaration is submitted to explain that a skilled artisan could routinely use the 
teachings of the specification coupled with the state of the art at the time of the claimed 
priority date to routinely make and use the claimed invention, and that, as taught in the 
specification, the in vitro biochemical results and in vivo results showing treatment of a 
dopamine dysregulation disease can be correlated. This correlation is demonstrated in the 
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specification in which a compound identified via the in vitro methods is demonstrated to treat 
a dopamine dysregulation disease in an art-accepted animal model for such a disease. In view 
of the evidence presented by way of the Declaration submitted herewith, Applicants 
respectfully request that the rejection of claims 16-21 under 35 U.S.C. § 1 12, first paragraph 
be withdrawn. 

Applicants believe that no fee is due in connection with the filing of this transmittal. 
However, should the Patent Office determine otherwise, please charge the required fee to 
Pennie & Edmonds LLP Deposit Account No. 16-1 150. 

Entry of the foregoing remarks is respectfully requested. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of; Bibb et al 

Application No, : 09/687,959 

Filed: Octqber 13, 2000 

For: METHODS OP IDENTIFYING 
AGENTS THAT REGULATE 
PHOSPHORYLATION / 
DEPHOSPHORYLATION IN 
DOPAMINE SIGNALING 



Group Art Unit: 1632 

Examiner: Shukla, Ram R- 

Old Attorney Docket No: 600-1-257 CIP 
New Attorney Docket No.: 11181-013 

Confirmation No.: 8464 



DECLARATION OP ALLEN A, FIENBERG, PH.D. 

UNDER 37 CXR, § 1.132 RECEIVED 

Assistant Commissioner for Patents HOT n a onno 

Washington, D.C. 20231 Vl 1 U * 2002 

sir TECH CENTER 1600/2900 



I, ALLEN A, FIENBERG, Ph.D., do declare that; 

1 « I am the Vice President of Business Development at Intracellular 
Therapies, Inc., the exclusive licensee of the above-identified patent application. A copy of 
my curriculum vitae is attached as Exhibit 1 . 



2. I have read and understood the above-identified patent application and the 
Office Action dated March 29, 2002, issued in connection therewith. 



3 ( I understand that the above-identified application is a continuation-in-part 
application of prior Application No. 09/41 9.379, filed October 15, 1 999 (now abandoned). 1 
understand that the claimed priority date is October 15, 1999. 
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4. I understand that at page 3 of the Office Action, the Examiner has rejected 
pending claims 16-21 as allegedly not enabled by the specification as filed, particularly 
contending that the specification is not enabling for the claimed invention because there is no 
evidence of record to indicate that an agent that inhibits DARPP-32 at Threonine-75 ("Thr75- 
DARPP-32") would treat any disease and neither the specification nor the art of record 
teaches how a skilled artisan would practice the claimed methods without undue 
experimentation. The Examiner thus rests his rejection on an alleged lack of correlation , 
between an agent that inhibits phosphorylation of Thr75-DARPP-32 and the use of that agent 
to treat a dopamine dysregulation disease, 

5- I am making this declaration to explain that the biochemical effect of 
inhibition of phosphorylation of Thr75~DARPP-32 does indeed correlate with the ability to 
treat a dopamine dysregulation disease. In particular, as discussed hereinbelow* the in vitro 
methods taught in the specification for identification of compounds tor use in the methods of 
the invention, e.g., CdkS modulators,, do work, as taught, to identity such compounds, and 
that furthermore, the use of the art-accepted animal model of a dopamine dysregulation 
disease taught in the specification demonstrates and verifies that the in vitro methods indeed 
work. Briefly, as discussed in detail hereinbelow, there is indeed a correlation between the in 
vitro biochemical results described in the specification and in vivo results, using the mode), 
showing treatment of a dopamine dysregulation disease* This correlation is demonstrated in 
the specification (at Example 2, pages 61-67), in which a compound identified via the in vitro 
methods, roscovitine, is demonstrated to treat a dopamine dysregulation disease in an art- 
accepted rat model for such a disease. 
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The Specification Provides Sufficient Guidance for Identification 
of Agents for Use in the Meth ds of the Invention and for 
Using the Agents in the Methods of the Invention 

6. In certain embodiments, the invention provides a method for treating 
dopamine dysregulation in a patient comprising administering to the patient an agent that 
either inhibits the phosphorylation of Thr75-DARPP-32 or promotes the dephosphorylation 
of Thr75-DARPP-32, In particular, certain embodiments of the invention are drawn to a 
method for treating dopamine dysregulation in a patient comprising administering to the 
patient an agent that inhibits the phosphorylation of Thr75-DARPP-32 by Cdk5, As detailed 
below, as of the claimed priority date of the application, the skilled artisan, armed with the 
teachings of the specification and with what was routinely known in the art at that time, could 
have (a) identified compounds thai modulate, e,g 0 inhibit, the phosphorylation of Tta75- 
DARFP-32. e.g., by Cdk5, and (b) these compounds could routinely be tested in vivo and be 
shown to, indeed, treat a dopamine dysregulation disease, as was demonstrated in the 
specification in Example 2. 

7, The specification teaches, at pages 28-30, at Example 1 (pages 57-60) and 
at Example 2 (pages 61-67), in vitro and in vivo methods for identifying compounds that 
modulate the phosphorylation of Thr75-DARPP-32* The specification teaches that such 
compounds can be used to treat a dopamine dysregulation disease (at Example 2> pages 61- 
67). Further, the specification demonstrates that a compound, roscovitine, identified by the 
methods of the invention, modulates the phosphorylation of Thr75-DARPP-32. In particular, 
roscovitine is shown to be effective in treating a dopamine dysregulation disease in an art- 
accepted model for such a disease. 
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The Animal M del Taught in the Specification Was an 
Art-Accepted Model for a Dopamine Dysregulation Disease 

8. The specification teaches that in vivo animal models can be used to 
corroborate that compounds identified by the in vitro methods taught in the specification can 
be used to treat a dopamine dysregulation disease. In particular, the specification teaches (at 
page 29, line 12 TO page 30, line 16) that alternatively, or in conjunction with In vitro assays, 
an animal model can be used to ascertain the effect of a potential agent on a dopamine-related 
condition and thai a potential modulator that ameliorates the dopamine-related condition can 
then be selected. It would have been recognized by the skilled artisan, from the teachings in 
the specification, that an animal model can thus be used to corroborate the results of the in 
vitro htain slice assay as taught in the specification, and to corroborate the effect of a 
potential agent on a dopamine dysregulation disease. 

9. For example, in Example 2, the specification teaches the use of an art- 
accepted rat model for a dopamine dysregulation disease (i.e., drug addiction* psychosis 
and/or schizophrenia induced by chronic intake, daily administration, of cocaine) in 
which the activity of dopaminergic intracellular signaling pathways can be analyzed (see 
Example 2, pages 61-67). This art-accepted rat model for a dopamine dysregulation disease, 
in which the rat received five daily injections of cocaine (15 mg/kg, Lp.), was used to 
corroborate that, as also observed in the in vitro brain slice assay taught at Example 1 (pages 
57-60), bilateral intra-accumbens infusion of roscovitine. a selective CdkS inhibitor > 
markedly potentiated activity of dopaminergic pathways. Roscovitine potentiated the rats 
locomotor activity and augmented cocaine's effects on locomotor activity over successive 
days of injection (page 64* line 26 to page 65, line 1 5). Infusion of a less selective CdkS 

- 4 - NY2* 13SSZ67.2 



PAGE 8/1 7 * RCVD AT 9/3Q/2002 2:51:05 PM [Eastern Daylight Time] * SVR:/0 * DNIS:346 * CSID: * DURATION (mm-ss):0540 



09/30/2002 MON 13:55 FAX 4fc ROCKEFELLER UNIVERSITY , ©002 

SEP 30 2(402 14:55 FR PENN^PDMQND ,u 0<=:ff 



inhibitor, olomoucine, also potentiated cocaine's locomotor effects (page 65, line, 4-1 1). As 
taught in the specification at page 65, line 16 to page 67, line 22, inhibition of CdkS by a 
selective inhibitor, roscovitine, enhances sensitization to repeated doses of cocaine and 
exacerbates cocaine-induced locomotor activity. As taught at page 18, lines 22-25 of the 
specification, roscovitine inches locomotor behavior in rats, which is the predicted effect 
of inhibition of Cdk5 phosphorylation of Thr75 of DARPP-32, thus demonstrate the 
potential of Cdk5 inhibitors to modulate dopamine dysregulation. 

10. As of the claimed priority date, the animal model taught in the 
specification, the rat model for a dopamine dysregulation disease (induced by chronic intake 
of cocaine), was -Hrly T- 1 ™* in * e **■ ™b« more ' as of the claimed priority 
date, rat models for a dopamine dysregulation condition, e.g. , drug addiction, psychosis 
and/or schizophrenia, were commonly known in the art to entail injecting subjects daily with 
cocaine (see, t* Hiroi et at, 1999, Neuronal and behavioral abnormalities in striatal function 
in DARPP-32 mutant mice, European Journal of Neuroscience 1 1: U 14-1 1 18, Ref. DB of 
record; Sbimosato et at., 1995, Increased polyamine levels and changes in the sensitivity to 
convulsions during chronic treatment with cocaine in mice, Brain Research 684: 243-247, 
Ref. DE of record; Masserano et ah 1994. Effects of chronic cocaine adrninistration on 
3 H-dopamine uptake in the nucleus accumbens, striatum and frontal cortex of rats, J. 
Pharmacol. Exp Ther. 270: 133-141, Ref. DC of record; which are each submitted 
concurrently herewith in a Second Supplemental Information Disclosure Statement). 

1 1 . Such rodent models for a dopamine dysregulation disease were viewed in 
the art as providing insights into the neurobiologies! bases of human doparnine-related 

, 5 _ NY2- I3SS2&7.2 



** TOTAL PAGE. 02 ** 

PAGE 2/2 1 RCVD AT 9/3012002 3:00:51 PM [Eastern Daylight Time] * SVR:/0 1 DNIS:346 1 CSID: * DURATION (mm-ss):01-00 



09/30/2002 MON 13:47 FAX ^fe 

SEP 30 2002 14:39 FR PENN^PEDMOND 



ROCKEFELLER UNIVERSITY^^ 
TO 327^^ 



P. 07 



@010 



diseases or conditions, e.g., drug addictioivpsychosis and/or schizophrenia. For example, as 
of the claimed priority date, the reinforcing;effects in rodent models of indirect 
sympathomimetics, cocaine and amphetamine, were known by skilled artisans to depend 
on release of dopamine in the terminal fields of the mesocorticolimbic dopamine system, and 
the acute reinforcing effects of opiates in rodent models were known to involve the activation 
of dopamine (see> e.g., Koob and Nestler, 1997, The neurobiology of drug addiction, J. 
Neuropsychiatry Clin. Neurosci. 9(3):482-97 9 Ref. DF of record, submitted concurrently 
herewith in a Second Supplemental Information Disclosure Statement). Activation of the 
mesolimbic dopamine system was known to trigger relapse in a rat model of cooainc-secking 
behavior* and this activation was known to be selectively induced by D2-like, and not by 
Dl-like, dopamine receptor agonists. In a rat model of cocaine addiction, D1 -like receptor 
agonists ha4 been observed to prevent cocaine-seeking behavior induced by cocaine itself, 
whereas D2-like receptor agonists had beeri observed to enhance this behavior (see Selfet al, 
1996, Science 271(5255): 1586-89, Opposite modulation of cocaine-seeking behavior by D l- 
and D2-like dopamine receptor agonists, Ref. DD of record, submitted concurrently herewith 
in a Second Supplemental Information Disclosure Statement). These results were viewed as a 
demonstration of the dissociation between Dl- and D2-like receptor processes in 
cocaine-seeking behavior and to support futfher evaluation of Dl -like receptor agonists as a 
possible pharmacotherapy for cocaine addiction (see Self et al at pages 1 586 and 1588). 

12. Hence, using the teachings of the specification, the skilled artisan could 
have used techniques well known in the art to identify agents that modulate the 
phosphoiylation of Thr75-DARPP-32, A skilled artisan would have viewed the rat model for 
a dopamine dysregulation disease, as taughtiin the specification, as an acceptable animal 

: - 6 - NY2 • 135S2S7.2 
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model in which to test the effects of these agents on treatment of a dopamine dysregulation 
disease. Furthermore, contrary to the Examiner's allegations at page 5 of the Office Action, a 
skilled artisan would recognize that the results of Figure 9 of the specification, which shows 
the effect of CdkS inhibitors (roscovitine and olonioucine) on the locomotor behavioral 
response of the rat, could be extrapolated to a human patient, and that administration of the 
CdkS inhibitors increased the activity of dopaminergic pathways (i.e., prolonged the cocaine- 
induced increases in locomotor behavior). 



an inhibitor would have been recognized by the skilled artisan, as of the claimed priority date, 
as being useful in the treatment of a dopamine dysregiiiation disease, e.g. , Parkinson's 
disease, wherein activity of dopaminergic pathways is reduced, and wherein potentiation af 
the activity of dopaminergic intracellular signaling pathways leads to amelioration of 
symptoms of the disease. 

The In Vitro Brain Slice Assay Taught in the Specification 
Was an Art-Accepted Assay That Correlates With Results Observed In Viva 

14. In addition, as of the claimed priority dale, results from the in vitro 
methods taught in specification were accepted by skilled artisans to correlate with results 
from in vivo animal models. The experimental assay taught in the specification (at Example 
1, pages 57-60) for analyzing the activity of dopaminergic intracellular signaling pathways* 
the in vitro mouse brain slice assay, was widely accepted in the art. The mouse brain slice 



13. Thus, as taught in the specification.! use of an art-accepted animal model 



for a dopamine dysregulation disease was used to corroborate that a selective CdkS inhibitor, 
roscovitine, potentiated the activity of dopaminergic intracellular signaling pathways. Such 
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assay was recognized by skilled artisans as an in vitro model for wild-type brain structure and 
function (see, e.g., Heromings et at, 1989, J- Biol. Ch^m. 264: 7726-33, Ref. AU of record; 
Girault et al, J, BioL Chem. 264: 21 748^59, R$f. AO of record; Fienberg et al y Science 281 : 
838-42, Ref. CW of record; PCT publication WO 99/20273 by Nishi et at., published April 
29 ( 1999 S Re£ CZ of record, submitted concurrently herewith in a Second Supplemental 
Information Disclosure Statement, "Nishi I"; and U.S. Patent No. 6,013,621, by Nishi et oi, 
issued January 1 1 , 2000, Re£ CY of record, submitted concurrently herewith in a Second 
Supplemental Information Disclosure Statement, "Nishi U," incorporated by reference in its 
entirety in the specification, see page 18, lines 1-2), As of the priority date of the 
application, the brain slice used in the assays discussed in the paragraphs hereinabove was 
accepted by skilled artisans as a physiologically functional sampLe of brain tissue. Such brain 
slices (e.g., striatal slices) were recognized as being composed of the full complement of 
heterogenous cells that make up the brain structure from which the slice is excised. It was 
routinely known that many of the cells in the slice preparation maintain their in vivo patterns 
of connectivity with other cells in the slice, as well as their in vivo physiological function, 
including the expression of intracellular signaling raofecules, e.g.,, G proteins, protein 
phosphatases, protein kinases, etc. Using the brain slice model, the skilled artisan could 
therefore have routinely a$$ayed for neixronal connectivity and function using standard 
histological, biochemical and electrophysiological methods, and used the results of the assay 
to predict connectivity and function in vivo. 

1 5, As of the claimed priority date, moreover, the in vitro mouse brain slice 
assay was accepted by skilled artisans as having predictive value in determining whether 
administration of a potential agent had ameliorative Sects on a dopamine dysregulation 
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disease. For example, the specification discloses (at page 29, lines 12-18) that the methods of 
U.S. Patent No. 5,777, 1 95 (issued July 7, 1 998 to Fienberg et al. , Ref C W of record ) may be 



Patent No- S,777>195, of which I am a co-inventor, discloses an in vitro assay using striatal 



the effects of administration of agents that target different parts of a dopaminergic pathway 
than that disclosed in the present specification (e.g., E>;1 receptor, sodium-potassium ATPase) 
and that ultimately result in different biochemical effects than inhibition of Thr75-DARPP-32 
phosphorylation. U.S. Patent Nq, 5,777,195 discloses that the in vitro assay can be used to 
determine the effects of dopamine or Dl agonists (e.g.;, the compound APB) on the inhibition 
of calcium channel currents, on the inhibition of the activity of sodium-potassium ATPase, 
and on striatal neuron excitability such as firing threshold (col. 13, lines 27-64). U.S. Patent 
No. 5,777,195 discloses that the mouse brain slice assay can be used to analyze the 
physiological responses of striatal neurons to administration of amphetamines (col. 1 3, lines 
27-64, citing the methods of Sunneier et al,\ 995, Neuron 14(2):385-97, Rcf. CK of record). 
U.S. Patent No. 5,777,1 95 also discloses that the mouse brain slice assay may be used in 
conjunction with an in vivo assay oflocomotor activity in animals administered a drug of 
abuse (cocaine) to analyze the role of DARPP-32 in intracellular signaling pathways by which 
the drug of abuse acts in an animal (coL 1 3, line 65 to: col. 14, line 9). Such coupling of an in 
vitro mouse brain slice assay with an in vivo mouse locomotor assay was accepted by skilled 
artisans, as of the claimed priority date, as an experimental approach that is directly predictive 
of the potential ameliorative effects of an agent of interest on dopaminergic dysregulation in a 
human patient (see also, Nishi I (Ref. CZ of record) and Nishi II (Rcf. CY of record)). 



used to select a potential modulator that ameliorates a dopamine-reiated condition. U.S. 



brain slice slices from wild-type and DARPP-32 knockout mice, which is used to determine 
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1 6. Furthermore, as of the claimed priority date, it was well within the skill of 
a skilled artisan to select a potential agent whose effects in humans were previously unknown 
and to determine whether it could be used to inhibit Thr75-DARPP~32 phosphorylation and 
to treat a dopamine dysregulation disease. As discussed in the paragraphs hereinabove, it was 
routine in the art s for example* to test a potential agent; in a mouse striatal brain slice assay. 
Subsequent testing of the effect of the potential agenton behavior, e.g., locomotor behavior, 
in a rat model of dopamine dysregulation could have been routinely accomplished and based 
on the outcomes of one or both of these assays, as xauight by the specification, the potential 
agent's effects on the amelioration of dopamine dysregulation could have been predicted. 
Using the methods taught in the specification, a skilled artisan would have been enabled to 
routinely identify other compounds useful for practicing the methods of the invention* e.g. , 
other members of the indirubm or paullone families, which would have been expected to be 
useful in treating a dopamine dysregulation disease as taught in the specification (see Office 
Action at page 5). 

17. As of the claimed priority date, it was also well within the skill of a 
skilled artisan to select dosage regimens for testing inimical trials, based on the 
experimental results obtained from animal models, and subsequently, to select a dosage 
regimen based on the results of the clinical trial. For example, Masseiano et al discloses that 
a^jmfll models for human schizophrenia arei based on the observation that chronic intake of 
amphetamines or cocaine by humans can produce clinical symptoms similar to symptoms of 
schizophrenia (page 133, col. 1). Masseranb et al also discloses that animal models for 
human "amphetamine psychosis" induced by chronic intake of amphetamines or cocaine have 
been developed based on the observation that the repeated administration of amphetamine or 

- 10 - 1355267.2 
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in these animals, and can be measured 



by an enhanced locomotor or stereotypic response when these rats are subsequently 
challenged with these stimulant drugs (page 133, colsj 1-2). Masserano et al also discloses a 
rat model for schizophrenia based on the abstinence syndrome seen in chronic human cocaine 
abusers (pages 133-139) that may serve as an animal inodel for the cocaine abstinence 
syndrome in humans and discloses uptake studies of t*H]-dopamine into cells of the nucleus 
accumbens, striatum and frontal cortex after chronic treatment of the rats With cocaine. 
Masserano et ah draws correlations between the data- obtained in rats and that observed in 
human cocaine abusers (page 139, col. 2 toipage 140, coL 1), It concludes, based on both the 
data from the rat model and from the data from the human cocaine abusers (which included 
cocaine binding studies in the brain observed through positron emission tomographic (PET) 
scanning) that the frontal cortex plays a role in the symptomatology of schizophrenia seen in 
human cocaine addicts and schizophrenics (page 139, icol. 2 to page 140, col. 1). 



@015 



18. It should be noted, moreover, that: the specification teaches the use of an 
agent that modulates a dopaminergic intracellular signaling pathway by inhibiting the 
phosphorylation of Thr75-DARPP-32 or promoting thie dephosphorylation of Thr75-DARPP- 
32 (page 10, lines 11-15). As of the claimed priority idate. knowing that a particular agent of 
interest specifically modulated onlv :a dopaminergic intracellular signaling pathway (e.g.> a 
Dl- and/or D2-receptor mediated pathway); and not other intracellular signaling pathways, 
would ggt have been necessary to practice the claimed invention throughout its scope, nor 
would such specificity have been viewed by a skilled artisan as requisite for practicing the 
methods of the invention (see Office Action at page 5). I emphasize that as of the claimed 
priority date, skilled artisans recognized that the modulation of DARPP-32 phosphoiylati n 
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would necessarily modulate the activity of a dopaminergic intracellular signaling pathway, 
whether or not it also modulated other signal transd uction pathways, e.g. > NMDA, AMP, 
GAB VIP, 5HT4 or A2A intracellular signaling pathways. Aimed with such knowledge, a 
skilled artisan could have practiced the claimed methbds of the invention and, indeed, 
determined whether "the effect [of a potential agent would] be there in vivo" (Office Action 
at page S) and whether administration of the agent would produce an ameliorative effect in a 
patient. 

19. Thus, as discussed hereinabove, th£ specification actually demonstrates 
the correlation of results obtained in an in \itro brain slice model with those obtained in an in 
vivo rat model. Furthermore, as of the claimed priority date 3 the state of the art was such that 
the rat model disclosed in the specification at Example 2 (pages 61-67) was recognized as 
correlating to a dopamine dysregulation disease, e.g 9 drug addiction, psychosis and/or 
schizophrenia. The use of an in vitro animal model (iriouse brain slice assay), coupled with 
an in vivo animal model (rat model for cocaine addiction) was accepted in the an to have 
predictive value in determining whether administration of a potential agent will produce 
ameliorative effects on dopamine dysregulation or on;a dopamine dysregulation disease (sec 
also specification at page 29, line 12 to page 30, line 1(5). Using the methods taught in the 
specification, coupled with the knowledge available inithe ait for conducting and analyzing 
assays in the in vitro brain slice and in vivo model (j.* • the rat model for a dopamine 
dysregulation disease), the skilled artisan would be enabled to determine* without undue 
experimentation, whether a potential agent identified by the methods taught in the 
specification could be used to treat a dopamine dysregulation condition. 
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20. As discussed hereinabove, the teachings of th specification would have 
enabled the skilled artisan, armed with routine knowledge, a$ taught in the refcrenc s above, 
to practice the methods of the invention without undue; experimentation, hence rebutting the 
rejection, at pages 3-7 of the March 29 ? 2002 Office Action, that the claimed invention is not 
enabled because, as of the claimed priority date, one skilled in the an would not have been 
able to practice the claimed method of treatment without undue experimentation. 



21,1 declare further that all statements made in this Declaration of my own 
knowledge are true and that all statements made on information and belief axe believed to be 
true and further that these statements are made with the knowledge tbat willful false 
statements and the like so made are punishable by fine ;or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 
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BIOGRAPHICAL SKETCH - ALLEN A. FIENBERG 



NAME 



Allen A. Fienberg 



position title 

Principal Investigator 



Education/training 



institution and location 



DEGREE (IF 
APPLICABLE) 



YEAR(S) 



FIELD OF STUDY 



University of California, Berkeley, CA 
Yale University, New Haven, CT 



B.A. 
Ph.D. 



1981 
1991 



Genetics 
Human Genetics 



A. Positions and Honors. 



JAN. 2002- 

PRESENT 
JUN. 2001- 
DEC. 2002 
1999-2001 



1993-1999 

1991-1993 

1984-1991 

1982-1984 
1978-1981 
AWARDS: 



Founder & Vice President of Business Development, ITI, New York, NY 

The Rockefeller Univ., Assistant Professor for Research 

The Novartis Institute for Functional Genomics, La Jolla, California, Staff 

Scientist 

The Rockefeller Univ., Guest Investigator 

The Rockefeller Univ., Research Assoc., Advisor: P. Greengard, Ph.D., Lab. of Mol. 
and Cellular Neuroscience 

The Rockefeller Univ., Postdoctoral Assoc., Advisor: p. Greengard, Ph.D., Lab. of 
Mol. and Cellular Neuroscience 

Yale University, Graduate Research, Advisor: Dr. Frank Ruddle, Ph.D., Dept.of 
Bio. and Human Genetics 

University of California, Berkeley, Research Assoc., Dept. of Genetics 
University of California, Berkeley, Undergrad. Research, Dept. of Genetics 
1984-1988 Lucille P. Markey Scholar 



B. Selected peer-reviewed publications (in chronological order). 

Fienberg, a. a., Choi, J.H. Lubich, W.P. and Sung, Z.R. (1984) Developmental Regulation of 
Poly amine Metabolism in Growth and Differentiation of Carrot Culture. Planta 162: 532-539. 
Fienberg, A.A., Shen, P., Borkird, C, Zaerr, J.B., Fory, K., Durley, R.C., Morris, R.O. Sung, Z.R. 
(1986) Characterization of Endogenous Auxin as Regulators of the Embryo-Specific Function of 
Cyclohexamide Inactivation. In: Somatic Embryogenesis of Carrots (M. Terzi, L. Pitto, Z.R. Sung, 
eds) La Litographia Tacchi Press, pp. 22-3 1 . 

Roberts, M.R., Han, Y., Fienberg, A., Hunihan, L., Ruddle, F.H. (1994) A DNA Binding Activity 
TRAC, Specific for the TRA element of the Transferrin Receptor Gene Co-purifies with the Ku 
autoantigen Proc. Natl. Acad. Sci. 91: 6354-6358. 
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Research and professional experience (continued), page limitations apply, 
do not exceed 3 pages for the entire biographical sketch per investigator. 
Blau, S., Daly,L., Fienberg, A., Teitelman 5 G., Ehrlich, M.E. (1995) DARPP-32 promoter 

DIRECTS TRANSGENE EXPRESSION TO RENAL THICK ASCENDING LOOP OF HENLE Am. J. PHYSIOL. RENAL 

Fluid and Electrolyte Physiol. 38: F564-F570. 

Blank, T., Nijholt, I., Teichert, U., Kugler, H., Behrsing, H., Fienberg, A., Greengard, P., 
Speiss, J. (1997) The Phosphoprotein DARPP-32 Mediates cAMP-dependent Potentiation of 
Striatal N-methyl-D-aspartate Responses. Proc. Natl. Acad. Sci. USA 94: 14859-14864. 
Fienberg, A.A.,N. Hiroi, P.G. Mermelstein, W.-J. Song, G.L. Snyder, A. Nishi, A. Cheramy, J.P. 
O'Callaghan, D. Miller, D.G. Cole, R. Corbett, C.N. Haile, D.C. Cooper, S.P. Onn, A.A. 
Grace, C.C Ouimet, F.J. White, S.E. Hyman, DJ. Surmeier, J.A. Girault, E.J. Nestler and P. 
Greengard. (1998) DARPP-32: Regulator of the Efficacy of Dopaminergic 
Neurotransmission. Science 281 :838-842. 

Snyder, G.L., Fienberg, A. A., Huganir, R.L. and P. Greengard. (1998) A Dopamine/DI- 
Receptor/PKA/ DARPP-32/Protein Phosphatase- 1 Pathway Regulates Dephosphorylation of 
the N-Methyl-D-Aspartate Receptor J. Neurosci. 18:10297-10303. 
Hiroi, N., Fienberg, A.A., Haile, C, Greengard, P. andEJ. Nestler (1999) Neuronal and 
Behavioural Abnormalities in Striatal Function in DARPP-32 Mutant Mice Eur. J. Neurosci. 
11: 1114-1118. 

Fl E N B E RG, A. A . , NORDSTEDT, C, BELTING, H.G., CZERNICK, A J., NAIRN, A.C., GANDY, S., 

Greengard, P., and F.H. Ruddle (1999) Phylogenetically conserved CK-n Phosphorylation 
Site of the Murine Homeodomain Protein Hoxb-6. J. Exp. Zool. (Mol. Dev. Evol.): 285: 76-84. 
Nishi, A., Snyder, G.L., Fienberg, A.A,, Fisone, G., Aperia, A., Nairn, A.C., and P. Greengard 
(1999) Requirement for DARPP-32 in Mediating Effect of Dopamine D2 Receptor Activation 
Eur. J. Neurosci. 1 1 : 2589-2592. 

Yan,Z., Feng, J., Fienberg, A. A. and P. Greengard (1999) D2 dopamine receptors induce 
mitogen-activated protein kinase and cAMP response element-binding protein 
phosphorylation in neurons. proc. natl. acad. sci. usa 96: 11607-11612. 
Scrimgeour, A.G., Allen, P., Fienberg, A.A., Greengard, P. and Lawrence, J.C., Jr. (1999) 
Inhibitor- 1 is not involved in the activation of glycogen synthase by insulin in skeletal 
muscle. J. Biol. Chem. 274: 20949-20952. 

Zhou, Y., Schlussman, S.D., Ho, A., Spangler, R., Fienberg, A.A., Greengard, P., and M.J. 
Kreek (1999) Effects of "binge" cocaine administration on plasma ACTH and corticosterone 

LEVELS IN MICE DEFICIENT IN DARPP-32. ENDOCRINOLOGY 70:196:199. 

Bibb, J.A., Snyder, G.L., Nishi, A., Yan, Z., Meijer, L., Fienberg, A.A., Tsai-L.H., Kwon, Y.T., 
Girault, J.A., Czernik, A.J., Huganir, R.L., Hemmings,H.C. Jr., Nairn, A.C., and P. Greengard 
(1999) Protein kinase and phosphatase control by distinct phosphorylation sites within a 
single regulatory protein. Nature 402:669-671 . 

Caporaso, G.L., Bibb, J.A., Snyder, G., Valle, C, Rakhilin, S., Fienberg, A.A., Hemmings, Jr., 
H.C., Nairn, A.C. and P. Greengard (2000) Drugs of abuse mediate the phosphorylation of 
arpp-21, a cyclic-amp-regulated phosphoprotein enriched in the basal ganglia. 
Neuropharmacology 39: 1637-1644. 

Mani, S.K., Fienberg, A.A., O'Callaghan, J.P., Snyder, G.L., Allen, P.B., Mitchell, A.J., Bibb, 
J., Greengard, P. and B.W. O'Malley (2000) The Neuronal Phosphoprotein DARPP-32 Is 
Required for Dopamine and Progesterone-Facilitated Sexual Behavior in Female Rodents. 
Science, 287:1053-1056. 

Heyser, C.J., Fienberg, A.A., Greengard, P. and L.H. Gold (2000) DARPP-32 Knockout Mice 
Exhibit Impaired Reversal Learning in a Discriminated Operant Task. Brain Research 867: 
122-130. 
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Research and professional experience (continued), page limitations apply, 
do not exceed 3 pages for the entire biographical sketch per investigator. 
Flores-Hernandez, J., Hernandez, S., Snyder, G.L., Yan, Z., Fienberg, A.A,, Moss, S.J 

GREENGARD, P. AND D. J. SURMEIER (2000) Dl DOPAMINE RECEPTOR ACTIVATION REDUCES 
GABAA RECEPTOR CURRENTS IN NEOSTRIATAL MEDIUM SPINY NEURONS THROUGH A PROTEIN 
KINASE A/DARPP-32/PP1 SIGNALING CASCADE. J. Neurophysiol. 83: 2996-3004. 
SVENNINGSSON, P., FlENBERG, A.A., ALLEN, P.B., LeMOINE, C, LlNSKOG, M., FlSONE, G., 
GREENGARD, P. AND B. FREDHOLM (2000) DOPAMINE Dl RECEPTOR-INDUCED GENE 
TRANSCRIPTION IS MODULATED BY DARPP-32, J. NEUROCHEM., 15: 4480-4488. 

Snyder, G.L., Allen, P.B., Fienberg, A.A., Valle, C.G., Huganir, R.L., Nairn, A.C., 

GREENGARD, P. (2000) REGULATION OF PHOSPHORYLATION OF THE GLUR1 AMPA RECEPTOR IN 
THE NEOSTRIATUM BY DOPAMINE AND PSYCHOSTIMULANTS IN VIVO. J. NEUROSCI. 25:4480-4488. 

Calabresi, P., Gubellini, P., Centonze, D., Picconi, B., Bernardi, G., Chergui, K., 

SVENNINGSSON, P., FlENBERG, A.A. AND P. GREENGARD (2000) DOPAMINE AND CAMP- 
REGULATED PHOSPHOPROTEIN 32KDA CONTROLS BOTH STRIATAL LONG-TERM DEPRESSION AND 

Long-Term Potentiation, Opposing Forms of Synaptic Plasticity J. Neurosci. 20: 8443- 
8551. 

Risinger, F.O., Freeman, P.A., Greengard, P. and Fienberg, A.A. (2001) Motivational 
Effects of Ethanol in DARPP-32 Knock-Out Mice J. Neurosci. 21 : 17-22. 
Hakak, Y., Walker, J.R., Li, C. Wong, W.H., Davis, K.L., Buxbaum, J.D., Haroutunian, 
V., and Fienberg, A.A. (2001) Genome-wide expression analysis reveals 

DYSREGULATION OF MYELINATION-RELATED GENES IN CHRONIC SCHIZOPHRENIA. PROC. NATL 

Acad Sci. USA in press 

SVENNINGSSON, P., TZAVARA, E. T., LlU, F., FlENBERG, A. A.,NOMIKOS, G. G., AND 
GREENGARD, P. (2002). DARPP-32 MEDIATES SEROTONERGIC NEUROTRANSMISSION IN THE 

forebrain. Proc Natl Acad Sci U S A 99, 3188-3193. 

SVENNINGSSON, P., TZAVARA, E. T., WlTKIN, J. M., FlENBERG, A. A., NOMIKOS, G. G., AND 
GREENGARD, P. (2002). INVOLVEMENT OF STRIATAL AND EXTRASTRIATAL DARPP-32 IN 
BIOCHEMICAL AND BEHAVIORAL EFFECTS OF FLUOXETINE (PROZAC). PROC NATL ACAD SCI U S A 

99,3182-3187. 

REVIEWS 
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N., Rabin, M., Ferguson-Smith, A., Fienberg, A., and McGinnis, W. (1984) Mammalian 
Homeo Box Genes. In: Molecular Biology of Development, vol 50. Cold Spring 
Harbor, New York, pp 277-284. 

Fienberg, A.A. and P. Greengard (2000) The DARPP-32 Knockout Mouse. Brain Res. 
Brain Res. Rev. 31:313-319. 
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